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(71) We, UNILEVER LIMITED, a 
company organised under the laws of Great 
Britain, of Unilever House, Blackfriars, 
London E.C.4, England, do hereby declare 
5 the invention for which we pray that a patent 
may be granted to us and the method by 
which it is to be performed, to be par- 
ticularly described in and by the following 
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The invention relates to the preservation 
ot moist perishable foodstuffs. 

It is possible to preserve moist perishable 
foodstuffs by acidifying them, freezing them 
or drying them, or by heat sterilising them 
15 in containers of metal or plastics material, 
or by the addition of chemical preservatives 
such as sorbic acid, but each of these methods 
can be either cosdy to put into effect or 
deleterious to the product. 
20 We have now discovered that it is possible 
to preserve moist perishable foodstuffs with- 
out resort to heating, freezing or drying by 
the addition of an edible alkali, the effect of 
which is neutralised prior to consumption by 
25 release of a loosely bound alkali-neutralising 
agent. 

According to the invention, we provide a 
package containing a moist foodstuff which 
would normally be subject to microbial spoil- 

30 age but which has an alkaline pH to effect 
preservation during storage, and an alkali- 
neutralising substance which is not available 
to act upon the foodstuff during storage at 
ambient temperature but which is releasable 

35 to act upon the foodstuff by heating the con- 
. tents of the package, for example prior to 
serving for consumption, whereby the effect 
of the alkali on the foodstuff is reduced or 
removed. 

40 We have shown that the presence of an 
alkali such as sodium carbonate or sodium 
hydroxide will effectively inhibit microbial 
growth when mixed, with a moist perishable 
foodstuff, thus enabling the foodstuff to be 

45 preserved for an extended period of time at 
ambient temperature, provided that the pH of 
the foodstuff is at least 10, preferably at 
least 11. 



Evidence in suport of the inhibition of 
bacteria at high pH values is provided in 50 
Experiment 1 which is described later in this 
specification. 

We have also discovered that a number of 
basic substances, for example clupeine and 
salmine, and sequestrants, for example hexa- 55 
metaphosphate, EDTA, citrate and phytate 
which are ineffective as inhibitors of micro- 
bial growth at low or neutral pH values, 
become increasingly effective as the pH value 
is raised, and will therefore potentiate the 60 
preservative effects of alkalinity. Accordingly, 
such substances may be included with an 
alkali in a moist perishable foodstuff to effect 
preservation at a pH value which is usually 
lower than that necessary to effect preserva- {,5 
tion when these substances are not present. 

Evidence in support of the inhibition of 
bacteria by such basic substances and seques- 
trants when applied in alkaline nutrient 
environments is provided in Experiments 2 70 
and 3 described later in this specification. 

When the alkali-preserved foodstuff is 
heated prior to consumption, an encapsulated 
or otherwise bound alkali-neutralising sub- 
stance is released in order to reduce the pH 75 
of the product to the value near that at 
which it is normally consumed. 

Suitable alkali-neutralising substances are 
edible organic acids such as acetic acid, 
citric acid and tartaric acid, or mineral acids 80 
such as hydrochloric acid, or acidic phosphates. 

The alkali-neutralising substance can be 
bound by providing it with a protective coat 



1 prevent its premature 



release while the 



foodstuff is being stored. As an example the 35 
alkali-neutralising substance can be encap- 
sulated with an edible film such as gelatin 
which melts or disintegrates at cooking tem- 
perature, or it may be physically bound 
within particles of a high melting edible fat 90 
such as palm top stearin fraction which melts 
at about 60° C, or other suitable fats which 
melt to release the alkali-neutralising sub- 
stance when the foodstuff is heated. 

In order that the alkali-neutralising sub- 95 
stance should effectively and uniformly reduce 
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the pH when the foodstuff is heated, particles 
of the encapsulated or otherwise bound sub- 
stance should be evenly distributed through- 
out the foodstuff. The invention is, for this 
5 reason, particularly applicable to finely divi- 
ded or comminuted foodstuffs such as sausage 
meat of vegetable puree, and to liquid food- 
stuffs such as sauces. 
Preferably the foodstuff will be pasteurised 

10 in order to inactivate non-spore forms of bac- 
teria, in which case the capsules will be so 
constructed as to retain their contents at the 
pasteurisation temperature (eg 75° C) and 
yet release their contents on cooking. 

15 It is particularly surprising to note that, 
where the perishable moist foodstuff is raw 
meat, the red colour which is mainly due to 
the presence of oxymyoglobin, is not des- 
troyed by raising the pH to an alkaline value, 

20 whereas red meat which is acidified in order 
to preserve it suffers permanent loss of this 
red colour. Furthermore, we have noted that 
the alkali taint that has hitherto been asso- 
ciated with foods which have been treated 

25 with alkali can completely disappear when the 
pH is reduced ott release of the alkali- 
neutralisiiig substance by heating the food- 



Certain aspects of the invention are illus- 
trated by the following Experiments. 3 

EXPERIMENT 1. 

This Experiment illustrates the effect of 
alkaline pH on the growth of typical food 
spoilage bacteria otherwise cultured under 
ideal conditions. 3 

Samples of heart infusion agar were 
adjusted with sodium hydroxide to pH values 
of 7.2, 8.2, 9.2, 10.0, 10.5 and 10.7, dis- 
pensed in filled botdes and inoculated with 
cultures of Various bacteria. The cultures were 4 
incubated at 30° C for 30 days and growth 
of the bacteria was recorded. 

The results (Table I) showed that the 
growth of certain bacteria was retarded at pH 
8.2j and the most resistant bacteria were 4 
inhibited at pH 10.7. 

The bacterial spores were all inhibited by 
alkali at pH 10.0. Consequendy, when a mild 
(pasteurising) heat treatment is employed to 
inactivate the vegetative bacteria, the pH 5 
values needed to inhibit growth are consider- 
ably lower than when no heat treatment 
is employed. 



Bacteria 



Growth* at pH Values 

10.0 loTB ioT? 



Micrococcus 

Staphylococcus 

Staph, aureus 

Bacillus (vegetative) 

Bacillus (spores) 

Clostridium 

(vegetative) 

Clostridium (spores) 

Clost. perfringens 
(vegetative) 

Escherichia 

Klebsiella 

Proteus 

Salmonella 

Shigella 

Chromobacteria 

Pseu&omoiiis 

Baeteroides 

Corynebacterium 

Microbacteria 

Lactobacillus 

Streptococcus 

Streptococcus 

Strep, tfaecalis 

yeasts 



+++ ++ 



+++ +++ 



• +++ Good growth 
++ Slight inhibition 
+ Severe inhibition 
No growth 
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EXPERIMENT 4. 
This Experiment illustrates the fact that 
alkali is a more effective inhibitor of micro- 
bial growth in the absence than in the presence 
5 of oxygen. 

Samples of heart infusion broth were 



adjusted to pH values of 72, 8.5, 9.0, 9.5 
and 10,0 with sodium hydroxide, and inocu- 
lated with the bacteria Escherichia coil or 
Bacillus cereus at 10' or 10' organisms per mi. 10 
After 8 days incubation at 30° C, the pattern 
of growth was as shown in Table IV. 



TABLE IV 



E. coli B. cereus 

Inoculum Level Inoculum Level 

10 3 10 7 10 3 10 7 



7.2 
8.5 

Oxygen 9 0 

Present 

9.5 
10. 0 
7.2 
8.5 

Oxygen 9,0 
Absent 

9.5 
10.0 



The increased effectiveness of alkali in the 
15 absence of oxygen was most clearly seen at 
pH 9.5, where the heavy inocula of both E. 
coli and B. cereus grew in the presence, but 
not in the absence of oxygen. 
The invention is further illustrated by the 
20 following Examples which describe its appli- 
cation to the preservation of foodstuffs. 

EXAMPLE 1. 
This Example illustrates alkali preservation 
of comminuted meat containing natural con- 
25 taminant bacterial flora. 

Comminuted raw meat samples (10 g) were 
left at their natural pH value of about pH 
6.0 or were adjusted to pH 9.0 and 10.0 with 
sodium carbonate. Citric acid bound within 
30 granules of fat (palm top stearin fraction) 
was added to some samples in sufficient 
quantity to neutralise the alkalinity when the 
acid was released from the melting fat dur- 
ing cooking. In addition, a sequestrant poly- 



phosphate (Tariphos) was added to some 35 
samples at levels of 0.34% by weight. The 
samples were incubated at 10° C for up to 
9 days, and the pH values and numbers of 
bacteria were estimated daily. 

The pH value of the 'pH 6' samples 40 
remained about constant during the 9 day 
period; the samples initially at pH 9 had fallen 
to pH 8 in about 5 days, and the samples 
initially at pH 10 had fallen to about pH 9 
in 5 days. 45 

Table IV shows the number of bacteria 
in the various samples each day, and the pre- 
servative effect of the alkalinisation. Poly- 
phosphates caused a general decrease in bac- 
terial numbers in the PH 10 samples. The 50 
samples were cooked by frying after 9 days, 
which resulted in neutralisation so that the pH 
value of the preserved samples containing 
bound citric add fell to the normal meat pH 
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Table V 
Kos of bacteria / g. of ; 



5.2 
(control ) 



<100 
<100 
9 x 10 8 



-clOO <100 
<100 <100 
2 x 10 3 <100 
1.2 x 10 4 <100 
<100 
<100 
<100 
7.2 x 1 



<100 
<100 
<100 
<100 
<100 
<100 
<100 
«C100 



EXAMPLE 3. 

This Example ilustrates the alkali preser- 
vation of several food products. 

Various foods were alkalinized by adding 
sodium carbonate. Then capsules containing 
citric acid were added in quantities calcu- 
lated to be sufficient to return the pH values 



after cooking to the original pH of the foods. 

The alkalinized foods containing capsules 
were incubated at 10° C: the growth of bac- 
teria, which was recorded daily, is shown in 
Table VI, which indicates that a storage pH 
value of less than 10.0 did not prevent spoil- 
age whereas the samples stored at pH 10.0 
did not spoil. 
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WHAT WE CLAIM IS:— 

1. A package containing a moist food- 
stuff which would normally be subject to 
nucrobial spoilage but which has an alkaline 
pH obtained by the addition of an alkali to 
effect preservation during storage, and an 
alkali-neutralising substance which is not 
available to act upon the foodstuff during 
storage at ambient temperature but which is 
releasable to act upon the foodstuff by heating 
the contents of die package, whereby the 
effect of the alkali on the foodstuff is reduced 
or removed. 

2. A package according to claim 1, in which 
the alkali-neutralising substance is encap- 
sulated. 



11 



3. A package according to claim 2, in which 
the encapsulating material is gelatin. 

4. A package according to claim 1, in 
w .^?5^_.*? alkali-neutralising substance is 
physically bound within particles of a high 
melting point edible fat. 

5. A package according to claim 4, in 
which the fat is a palm top stearin fraction 
which melts at about 60° C. 

6. A package according to any preceding 



7. A package according to any preceding 
claim, containing a sequestrant selected from 
the group consisting of hexametaphosphate, 30 
EDTA, citrate and phytate. 

8. A package according to any preceding 
claim and substantially as described in any 
one of the Examples. 

9. A process for preparing a moist perish- 35 
able foodstuff which comprises the steps of 
mixing the moist foodstuff with an alkali to 
adjust the pH value of the foodstuff to at 
least 10 and with an alkali-neutralising sub- 
stance which is not available to art upon the 40 
foodstuff during storage at ambient tempera- 
ture but which is releasable to act upon the 
foodstuff when heated, the amount of alkali- 
neutralising substance in the mixture being 
sufficient to reduce or remove the effect of 45 
the alkali when the foodstuff is heated; and 
packaging the preserved foodstuff. 

10. A product prepared by the process 
claimed according to claim 9. 

UNILEVER LIMITED, 
Per: D. D. E. Newman, 
Chartered Patent Agent. 
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